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Background. We investigated the relationship between infections with Neisseria gonorrhoeae
and anogenital and other cancers.
Methods. Nationwide and population based register linkage study utilizing prospectively noti-
fied information. The observed numbers of cancers among the women were compared with
those expected on the basis of national incidence rates.
Results. In a cohort of 4440 women hospitalized for gonorrhea we observed a total of 227
cases of cervical intraepithelial neoplasia grade III (CIN III), with 103 expected (standardized
incidence ratio (SIR), 2.2; 95% confidence interval (CI), 1.9–2.5). No significantly increased
risk for other anogenital cancers or cancer at other sites was seen.
Conclusions. These results support the view that the observed association between gonorrheal
infection and subsequent cervical preneoplasia is due mainly to surveillance bias. However,
our results also indicate that women hospitalized with a N. gonorrhoeae infection will benefit
from the compliance with the regular Pap smear screening programs.
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Gonorrhea, caused by Neisseria gonorrhoeae, is a
sexually transmitted disease capable of causing
urethritis, endocervicitis, proctitis and pharyngeal
infection. Pelvic inflammatory disease caused by
ascending inflammation and acute septic arthritis
are among the more common complications and
are seen more often in women than in men (1).
Factors such as sex, age, race and socioeconomic
status are all predictive for gonorrheal infection
(2). In Denmark (total population in 1988,
5,129,000), the number of cases of gonorrhea de-
clined from nearly 8000 in 1984 to 500 in 1992,
with a concurrent change in the male-female sex

Abbreviations:
HPV: human papillomavirus; RR: relative risk; CI: confidence
interval; CIN: cervical intraepithelial neoplasia; HDR: hospital
discharge register; SIR: standardized incidence ratio.
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ratio from 1.4 to 1.8, probably indicating an in-
creasing proportion of cases of gonorrhea acquired
by homosexual men (3).

An ecological study of birth cohorts in the
United Kingdom suggested that patterns of mor-
tality from cancer of the uterine cervix were associ-
ated with sexually transmitted infections, including
infections with N. gonorrhoeae (4). A more recent
Danish case-control study (5) and a larger Latin
American case-control study observed that a his-
tory of gonorrhea was significantly associated with
the risk of cervical cancer (6). In addition, Frisch
et al. (1997) observed an increased risk for anal
cancer among women who had had a gonorrheal
infection (7).

Little is known about the occurrence of types of
cancer other than anogenital malignancies among
women with previous gonorrheal infections. The
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purpose of the present study was to assess in a
large cohort of women hospitalized with a gonor-
rheal infection the rates of anogenital malig-
nancies, including precancerous lesions labelled
cervical intraepithelial neoplasia (CIN), cervical
cancer and cancers of the vulva, vagina, anus and
other sites, and to compare these rates with the
appropriate rates of premalignant and malignant
neoplasia in the general population.

Material and methods

In 1977, the Danish National Board of Health es-
tablished a population-based Hospital Discharge
Register (HDR), which keeps records of nearly all
hospital discharges for somatic diseases in
Denmark (8). The information on each discharged
patient includes the personal identification num-
ber, a unique 10-digit number for every Danish
resident, which includes a code for sex and six di-
gits for date of birth and permits linkage between
registers. Furthermore, the information in the
HDR includes date of discharge and up to 20 diag-
noses per discharge, classified according to a
Danish modification of the International Classifi-
cation of Diseases, 8th revision (ICD-8) (9).

The study population consisted of women dis-
charged from hospital with a diagnosis of gonor-
rhea (ICD-8 code 098) during 1977–92. For
women who had been discharged more than once
with such a diagnosis, the day of the first hospital
discharge was used as the date of entry into the
cohort; it should be noted, however, that some of
the women included may have had gonorrhea be-
fore 1977. Using the personal identification num-
ber, linkage was made to the Danish National
Death Certificate File to obtain information on vi-
tal status and – if deceased – date of death, and
to the Danish Cancer Registry, which has been in
operation since 1942, to obtain information on in-
cident cancers (10). Registration of CIN grades I
and II is considered to be highly incomplete, and
these lesions were not included in this study,
whereas systematic coverage of all practising gyne-
cologists in Denmark has increased the complete-
ness of registration of CIN grade III (11). Conse-
quently cases of CIN III only were included. Cases
of cancer were classified according to a modified
version of the ICD-7 (12).

Of 4533 patients with a gonorrheal infection ini-
tially identified in the HDR, we excluded 59 pa-
tients (1.3%) because they were under the age of 15
years at the time of diagnosis. Likewise, 34 patients
(0.8%) were excluded because they were not
Danish residents or because their identification
number was invalid. The remaining 4440 women
were followed for cancer occurrence, including
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CIN III, from the day of discharge for gonorrhea
until the date of death or the end of 1994, which-
ever came first.

The observed numbers of cancers were com-
pared with those expected on the basis of national
incidence rates divided into strata according to sex,
age and calendar time in five-year intervals. Multi-
plication of the strata-specific person-years under
observation by the corresponding incidence rate
and subsequent summing up over strata yields the
number of cancers that would be expected if
women with gonorrhea experienced the same risk
as that prevailing in the general female population
of Denmark. Tests for significance and 95% confi-
dence intervals (CIs) for the standardized inci-
dence ratio (SIR), i.e. the ratio of observed-to-ex-
pected cancers, were computed on the assumption
that the observed number of cancer cases in a spe-
cific category follows a Poisson distribution (13,
14).

Results

The 4440 women included in the study accrued
54,576 person-years of follow-up, with an average
of 12.3 years (range, 0–18 years). At the time of
discharge from a hospital with gonorrhea, 1608
(36%) of these women were 15–20 years old, 2172
(49%) were 20–29 years old, 509 (11%) were 30–39
years old, and 151 women (3%) were .40 years of
age. The median age at entry into the cohort was
21 years, and a total of 631 women (14%) were
discharged with a diagnosis of gonorrhea more
than once. The number of women discharged from
a hospital with a diagnosis of gonorrhea declined
from 423 women in 1977 to 25 women in 1992,
however, the distribution of discharge diagnoses
did not change in the period under study (data not
shown).

No significant excess risk was observed for ano-
genital cancer, on the basis of 11 cases, all confined
to the cervix uteri (SIR for all anogenital sites

Table I. Standardized incidence ratios (SIRs) for anogenital neoplasias among
4440 women hospitalized with gonorrhea in Denmark, 1977–94

Lesion Observed Expected SIR 95% CI

Cancer of anogenital organs1 11 9.4 1.2 0.6–2.1
Vulva 0 0.2 ª 0.0–18.4
Vagina 0 0.1 ª 0.0–37.0
Anus 0 0.2 ª 0.0–18.4
Cervix uteri 11 8.9 1.2 0.6–2.2

CIN III 227 102.6 2.2 1.9–2.5

SIR, ratio of observed to expected; CI, confidence interval; CIN III, cervical
intraepithelial neoplasia grade III.
1Includes cancers at anogenital sites with a predominant histological subtype
of squamous – cell carcinoma.
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Table II. Standardized incidence ratios (SIRs) for invasive cancer of cervix uteri and cervical intraepithelial neoplasia grade III (CIN III) by time since discharge
among 4440 women hospitalized with gonorrhea in Denmark, 1977–94

Invasive cancers of cervix uteri CIN III
Length of
follow-up (years) Obs Exp SIR 95% CI Obs Exp SIR 95% CI

, 1 0 0.4 ª 0.0–9.2 30 4.7 6.5 4.4–9.2
1–4 2 1.9 1.0 0.1–3.7 70 26.3 2.7 2.1–3.4
5–9 6 3.4 1.8 0.6–3.8 76 42.1 1.8 1.4–2.3
10–18 3 3.2 0.9 0.2–2.7 51 29.6 1.7 1.3–2.3

SIR, ratio of observed to expected; CI, confidence interval.

combined, 1.2; Table I). The risk for cervical can-
cer did not vary significantly with length of follow-
up (Table II). The group of CIN III comprised 227
cases. The overall risk for CIN III was significantly
increased (SIR, 2.2; 95% CI, 1.9–2.5; Table I). The
risk for CIN III was highest within the first year
after hospitalization for gonorrhea (SIR, 6.5; 95%
CI 4.4–9.2) and declined during subsequent years;
however, the risk for it remained significantly elev-
ated even after 10–18 years of follow-up (SIR, 1.7;
95% CI, 1.3–2.3; Table II). None of the women in
this cohort had been discharged more than once
with a diagnosis of CIN III (data not shown).

Overall, 46 cancers at sites other than the ano-
genital organs were observed with 57.2 expected,
yielding a moderate but non-significantly de-
creased risk of 0.8 (95% CI, 0.6–1.1; Table III).
The decreased risk was due mainly to moderately
reduced risks (statistically non-significant) for
breast cancer (SIR, 0.6), non-melanoma skin can-
cer (SIR, 0.6), cancer of the digestive organs (SIR,

Table III. Standardized incidence ratios (SIRs) for cancers excluding ano-
genital cancer among 4440 women hospitalized with gonorrhea in Denmark,
1977–94

Cancer site Observed Expected SIR 95% CI

All non-anogenital neoplasms1 46 57.2 0.8 0.6–1.1
Buccal cavity and pharynx 2 0.6 3.5 0.4–12.4
Digestive organs 3 4.6 0.7 0.1–1.9
Larynx 0 0.1 ª 0.0–37.0
Lung 3 2.3 1.3 0.3–3.9
Breast 10 16.4 0.6 0.3–1.1
Corpus uteri 2 1.2 1.7 0.2–6.2
Ovary 5 3.0 1.7 0.5–3.9
Urinary organs 0 1.2 ª 0.0–3.1
Melanoma 5 5.8 0.9 0.3–2.0
Other skin 9 13.9 0.6 0.3–1.2
Brain and nervous system 2 3.8 0.5 0.1–1.9
Lymphatic and hematopoietic 5 4.3 1.2 0.4–2.7

Smoking-related cancers2 6 5.4 1.1 0.4–2.4

SIR, ratio of observed to expected; CI, confidence interval.
1All cancers except anogenital malignancies.
2Includes cancers of the mouth, pharynx, esophagus, pancreas, larynx, lung,
renal pelvis and urinary bladder.
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0.7) and brain cancer (SIR, 0.5). For the combi-
nation of smoking-related cancer sites, there was
no increased risk in women with gonorrhea as
compared with the general female population
(SIR, 1.1; 95% CI, 0.4–2.4).

Discussion

This study shows that women with gonorrhea have
an increased risk for high–grade CIN. We ob-
served, however, no significantly increased risk for
invasive cervical cancer or cancers at other sites,
including other anogenital sites. As cancers of the
anus, vulva and vagina are exceedingly rare in the
age groups studied, our finding of no association
between a previous gonorrheal infection and such
cancers should be interpreted cautiously. In ad-
dition, we observed no increase in the risks for
cancers generally accepted as causally related to
cigarette smoking (15).

Women hospitalized with gonorrhea may have
sexual habits characterized by early sexual debut, a
large number of partners and a higher prevalence of
other sexually transmitted infections, such as those
caused by mucosotropic types of HPV. Convincing
experimental, clinical and epidemiological evidence
now indicates that specific types of HPV, mainly
types 16 and 18, are major risk factors for cervical
neoplasia and an important etiological factor in
other anogenital cancers (cancer of vulva, vagina
and anus 7, 16–19). The association between a his-
tory of gonorrheal infection and cervical and anal
cancer observed in previous studies may be ex-
plained by the fact that gonorrhea is an indicator of
exposure to HPV (5–7). The previous case-control
studies were based on anamnestic information
about gonorrheal infection from patients and con-
trol subjects, however, and recall bias is a possible
explanation of the observed association. In con-
trast, our cohort study relied only on information
obtained from population-based registers and all
cases of gonorrheal infection were determined by
culture.

Although we found no significantly increased risk
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for cervical cancer, we did find an increased risk for
CIN III in this cohort. Closer gynecological surveil-
lance, including more Pap smears, of women with
gonorrhea or one of the complications of this infec-
tion may have led to a higher rate of detection of
CIN III and thus to a reduction in the number of
cervical cancers that would otherwise have oc-
curred. Contrary to women with a gonorrheal infec-
tion who will present with symptoms of the infec-
tion and receive treatment, women who acquire
other sexually transmitted infections, e.g., HPV or
C. Trachomatis may remain asymptomatic and be
more likely to develop cervical neoplasia. In ad-
dition, almost 15% of the women in the cohort had
been discharged more than once with a diagnosis of
gonorrhea, indicating that surveillance may have in-
creased the number of CIN III lesions diagnosed.
The negative time trend in risk observed for CIN III
indicates the presence of this surveillance bias. Al-
though one would expect that closer gynecological
surveillance would be followed by a decline in the
number of cases of invasive cervical neoplasia, how-
ever, we observed 11 cases of this invasive cancer,
with nine cases expected. This non-significantly in-
creased risk for invasive cervical neoplasia may be
due to co-infection with HPV 16 and 18. The size of
the study limits the possibility for establishing a firm
explanation for the pattern of cervical neoplasia ob-
served.

In a recently published cohort study, we ob-
served a significant association between hospital-
ization for condylomata acuminata and cervical
cancer (20), which we did not confirm in the pres-
ent study of women with gonorrhea. Women hos-
pitalized for condylomata acuminata or gonorrhea
probably have sexual habits in common that may
be associated with an elevated risk for exposure to
HPV 16 and 18. In addition, women with condylo-
mata acuminata may be susceptible to infection
with HPV 16 and 18 via lesions of the anogenital
epithelium. Thus, the association with a history of
condylomata acuminata may be a possible sign of
co-infection with high-risk HPV types in addition
to the HPV types that cause genital warts (usually
HPV-types 6 and 11). It is also possible that a his-
tory of condyloma is simply a surrogate marker of
viral persistence due to the characteristic lesions.
This would explain why women hospitalized with
condylominata acuminata have an excess risk for
anogenital cancer, which we did not observe in
women hospitalized with gonorrhea.

On the basis of six cases only, we did not observe
increased risk for smoking-related cancers as in
our previous study of condylomata acuminata
(20), however, we cannot exclude the possibility of
an increased SIR for smoking-related cancer up to
2.4 in this cohort of women.
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We studied only women who had been admitted
to hospital with gonorrhea. These women are
likely to be the most serious cases and may also be
characterized by complications of the initial infec-
tion more often than patients treated as out-pa-
tients. In general, women with gonorrhea are
treated as out-patients or by their general prac-
titioner, and their risk for cancer may differ from
that of women in whom gonorrhea was diagnosed
and treated in a hospital. These considerations
limit generalization of these findings to all women
with gonorrhea. In addition we had no infor-
mation of the virulence of the gonococcal infec-
tion.

In summary, we observed a persistently in-
creased risk for CIN III, but not for invasive cervi-
cal cancer, among women hospitalized for N.
gonorrhoeae infection, which is probably due to an
above-average surveillance of the cervix uteri, re-
sulting in diagnoses of cervical neoplasia at an
early stage. Besides the normal screening and fol-
low-up for other sexually transmitted diseases such
as HIV and syphilis in women hospitalized with
gonorrhea, our results indicate that women hospi-
talized with a N. gonorrhoeae infection will benefit
from the compliance with Pap smear screening
programs, as the risk of CIN III among women
hospitalized with gonorrhea relative to the general
population of women remained significantly elev-
ated even 10 years after the gonorrhea diagnosis.
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